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hues 5-12. Support for the deletion (a) can be found a. ,east in claim 1 as « le d 

Support for "mdividua, microspheres" having a triphasic release profile „ ^ in " 
oescnphon of the triphasic release profiie of the mictospheres demonstrated throughout the 

, ^"^^^-^^P^-'-profilecanaJsobe 
found « ieas, a, page 45, lines 4M7. where i, is stated to <Ue microspheres m preferab , y 

can similarly be found at least at naee 45 Hn** a-x An ^ n ^ 

_ _ Pafie45 ' lmes43 - 47aswe »asfrompage29 J line27top a ge30 

line 2. Support for the terms ''first antigen burst Dha«;P»« c ^ ^ i , , ' 

ugenourstpnase, second slow release phase," aad "third 
antigen burst phase" can be found at least at cage 23 line* ?n c 

dl pa 8 e lines 20-22. Further support for the 
amendments is set forth below Claim ->» ;„ ~aa a 

nn oeiow. Claim 28 is added; support can be found in claim 1 as filed No 

new matter is added. ' 



Drawings 



The Examiner's maintenar.ee of the objections to the drawings is acknowfedged A 
submission of Formal Dmvvings accompanies this Preliminary Amendment. 

Infonnalitigg 

The Examiner objected toeiaim l,lines7and 10 , for the repetition of "about" andtoan 
proper reckon of Cairn , in the ias, amendment. Applied have deleted the repetition of 
about from toe .0 and amended line 7 above. As amended above, claim 1 recites tha, "me 
microspheres have a median diameter of about 20 to 1 00 um". 

ReiectioM "~'"-"' r ° C.S It?. F,wp^ „ rh 

Claims 1,4-9, and 23-27 were rejected under 35 II <!r s n-> e . 
,„„.,,., .. ' Qaawaer 35 U-S.C.§ 112, first paragraph, tor failure 

satisfy the description requirement. Specifica.lv, the Examiner objected to the terms- «1 

to the length of tire initial burs, of antigen release; and "beginning a. the common of." 
rejections are moo, insofar as these phrase have been eliminated bv amendment above 



AUG 06 '00 23:39 AT&T FAX 9022FX 



Although Applicants believe that the specification provides ^ suppon for , he ^ 
language, Claim .has been amended in an effort to expedite pros«u,ion. The antigen release 
phases are now defined as a first antigen burs, phase, a second slow release phase, and a third 
antigen burs, phase. The phases are further defined by length in days, by when the phase occurs 
m relation ,0 suspension offte nncrcs^^ ^ 

released. Assays for determining in v/fro microsphere release are taught in the specification 
Furthermore, daily microsphere release is exemplified in Figure 8 of the application (see the 
histograph along the baseline which uses the scale on the right of the figure). Three phases of 
release can be discerned in the histograph. 

In the first antigen burst phase, antigen is released from the microspheres "over a period 
of about three days after suspension of tire microspheres in a release medium." This is consistent 
wtth the retease histograph shown in Figure 8, where i, can be seen tha, antigen is released during 
the firs, three days after suspension, after which time the antigen release drops «o a basal level 
Suuable in vitio release media for such assays are described a. page 30, lines . -2, and a. page 45 
lines 45-47. 

The claims also now recite that the second slow release phase occurs after the first 
anugen burst phased that the third antigen burst phase occu* after the second slow release 
Phase. Occurrence of the second slow release phase after the first antigen burs, phase, and of the 
tturd antigen burst phase after tile second slow release phase is supported throughout the 
specification. For example, the specification states at page 21, lines 28-31: "Typically an 
antigen of interest will be formulated in PLOA microspheres to provide a desired period of time 
t*mm the firs, and second bursts of antigen and to provide a desired amount of antigen in each 
burs," Page 5, lines 30-32, of the specification sutes: "The microspheres of me instant 

mventionreleasetheantigenand/or.djuvan.inmreephases: an initial burst, a slow release and 

a second burst." 



The second slow release phase extends "from about the fourth to at least about the 
thirtieth day after suspension wherein the daily release of antigen from tte microspheres is less 
than « me firs, antigen burs, phase or a third antigen burst phase." This timing is supported by 
the histograph in Figure 8, where the daily release of antigen from the suspended microspheres 
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of the antigen per week f„ r « least OBe week ^ be found ^ ^ ^ ^ ^ 4 » 
appheauor, , (page 48). and second burs, times of up to 30 days a, shown in the Tab!, Support 
for the ted ^ntigen burs, phase suutfng from ab„ ut 30 to about , 80 days after suspension can be 
found » Table 6, Figure 8, and « page 46, line ,6, through page 47. lil)e 14 . 

Because the specification fully supports the language of ft, pending claims, the Cairns 
are asserted to satisfy section 1 12, first paragraph. 

ReiectioiwT Inder^SIIS ^ if tin 

Claimsl .«»d23.27s«andre j ec tt dunder35U.S.C.5103asd«a i ledbelow These 
rejections are traversed. The individual rejections under , , 03 are each addressed in run, 

Requirement, for estabfching , prima facie case of obviousness. To establish a 
pnma facie case of obviousness, three basic criteria must be met. First mere must be some 
suggestion or motivation, either in the references themselves or in the Knowledge generaHy 
avadable to one of ordinary skil, in fte an, to mod* the reference or to combine reference 
teachings. Second, mere must be a reasonable expecfction of success. Fina.lv, the prior an 
reference (or references when combined) must teach or suggest all the claim limitation, The 
teachmg or suggestion to make the claimed combination and me reasonable expectation of 

947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991)." MP EP 2142 . 

The rejection over Sanders e, a,., E.dridge e. a!., and Jeffery e, al. TheE^ 
73. 1294-97 (.984) ("Sanders',, in view of E.dridge et a.., Mo.. Immunology 28-287-94 (.99.) 
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CEldridge"), and further in view of Jeffery et al., Pharmaceutical Research 10:362-68 (1993) 
("Jeffery"). The rejection is respectfully traversed. 

Sanders was cited for teaching microspheres having an alleged triphasic release profile 
(Office Action 6/23/98, pages 10-1 1). Eldridge was cited as teaching "the use of PLGA as a safe 
vaccine delivery system," and Jeffery was cited as disclosing encapsulation methods using a 
variety of aqueous antigen volumes. Id. at 12. 

Sanders teaches the use of PLGA microspheres to provide the controlled release of 
nafarelin acetate to suppress estrus in rats and rhesus monkeys. Nafarelin is a small-molecule 
therapeutic agent that acts as an analog of luteinizing hormone-releasing hormone. It has been 
used to inhibit ovulation in humans and to treat endometriosis. It is not desirable to receive a 
subtherapeutic dose of agent in either the inhibition of ovulation or in treating endometriosis. 
Nor is it desirable for the agent to be an antigen, as the immune response of the patient to the 
agent would suppress its therapeutic effect. 

Sanders does not teach or suggest that triphasic release was desirable, nor does Sanders 
teach or suggest the incorporation of an antigen. Sanders was not even convinced that triphasic 
release was demonstrated, stating that the compound release profile shown in Fig. 2 "exhibited 
complex kinetic behavior, possibly reflecting a triphasic release mechanism." Page 1296, second 
column, emphasis added. Figure 2 itself shows that Sanders' "triphasic kinetics" profile is 
conveniently drawn directly through their data points when a zero-order kinetics line could have 
been drawn within their standard deviations. Indeed, the in vivo tests of those same spheres 
showed what was clearly a monophasic release of compound in the Rhesus monkey in 
Figure 3(b). 

The Examiner stated that Sanders discloses a 69:31 coplymer that gives a triphasic 
compound release over 90 days (Office Action 3/17/99, page 4-5). Sanders does not teach the 
molecular weight of their polymers, which were prepared in-house (p. 1294) and are thus not 
available to the public. Applicants have shown that the source of PLGA can dramatically affect 
the properties of microspheres made from PLGA (see Examples 1-2C at pages 25-49, particularly 
Tables 2, 3, 5 and 6, comparing the properties of microspheres made from PLGA from 
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Boehnnger Ingelheim and Medisorb Technologies International L.P.). Sanders does not teach 
wh,ch component is present at 69 parts, and which at 31. Sanders does not teach how their 
microspheres were dried, which Applicants have shown dramatically affects the release profile of 
rmcrospheres. Furthermore, there is no reasonable likelihood that a larger antigen would be 
released from Sanders' microspheres in the same manner as Sanders' small-molecule therapeutic 
agent. Sanders is therefore not enabling. 

Furthermore, Sander, does not teach or suggest a triphasic release profile having a first 
antigen burst phase where "about 0.5 to 30 percent of the antigen is released from the 
microspheres over a period of about threMny , after suspension of the microspheres in a release 
medrum" or a second slowrelease phase "extending from about the t o at u** ^ ^ 
tlurtiethdav after suspension wherein the daily rHease of i. w ,w - m Ae firRt anfiam 

burst phase or a third antigen hurst p h^,» Assuming, arguendo, that Sanders does show a 
triphasic release profile, the first release phase of Sanders' small molecule apparently continues 
at least until day 1 0 in Figure 4. Similarly, assuming Sanders demonstrates a second slow release 
phase, Sanders' second slow release phase does not start at about day 4 in Figure 4, nor does it 
extend to at least about the thirtieth day in Figure 2. Sanders therefore does not teach or suggest 
rmcrospheres meeting the claimed first antigen burst phase or second slow release phase Nor 
does Sanders enable any way of achieving individual microspheres having those release 
characteristics. 

Eldridge teaches the injection of 1-10 um PLGA microspheres containing approximately 
1% by weight of a formalinized toxoid vaccine of staphylococcal enterotoxin B. Eldridge 
teaches that these can be "blended" with similar 20-50 u,n (variously described as 20-1 25 um) 
microspheres and injected to induce both a primary and secondary immune response. 
Microspheres of <10 um were reported to be rapidly phagocytized after injection, presumably 
providing an initial antigen burst. The 20-50 um microspheres were presumably included to give 
a later antigen burst. The timing of this burst can be inferred from Eldridge as follows. 
Antibodies against the antigen encapsulated in 20-50 um microspheres were not detected until 30 
days after injection of the microspheres, and antibody titer peaked at a low level 50-60 days post- 
mjection (Eldridge, page 290). The antibody titer in a primary immune response generally rises 
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-~1M4 days after exposure „ ^ ^ E)(Wdge , s ^ 

«*. . triphasic release profile within the scope of Applicants- claims , „ ^ ^ ^ 
please phase nor the third ^gen buist ^ „ ^ ^ 

Eldndge provide motivation for any other timing. 

Moreover, the triphasic release Droffle of Claim 1 „, 1. 
... ,casc P roIue <>t Claim lean be achieved without using blended 

^an^rpo.^o U , teraectosdonot ^ tetofte ■ 

(Office Action, 3/17/99, page 5, end of first paragraph) Claim IWk„ ^ „ 
that «.•„,)■ • j 1 . H WW uaim 1 has been amended to reflect 

to aftaU oucrospheres have an fc** mtig en relcase ^ ^ 

Phases. Tta claim thus emphasizes tha, i, is App.ican.s- individual microspheres that have a 
«pha,c release profile, b« does no, exclude the possibility .ha. such microspheres could be 
blended ^^^o^^^^^^.^^^ 

*. Bxamner for me "incorporation of antigens in polyOactide^-glycohde) systems," with I 

addit-onauy used microspheres of a smal, si* outside the scope of AppUcams- c.Z ' 

iSH * edOT,0nSWted,ha,a,,raa0 -^^onp^me^ofPLGAmicrospheres 
ea* to different rele ase characteristics, and Eldridge and Jeffery bom showed tha, 

P-ncles as small as .hose used by Jefiery are rapidiy phagocytic and degraded so ma. triphasic 
release would no. be possible from such microspheres. 

an* ° f ^ ^ Iefcren0eS *"* " <Wt "—M— comprising an 

Mfiga and havmg a iriph^ release profile. obviousness ofthe claimed invention 

has not been established. 
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Mo^ none of the references teach or suggest microspheres having a first antigen 

M "*" W,f * l t NOTdo ^ of to«ferenc rateachorsuggeslnlicrosphereshavinga 
second slow reiease phase extending ««. ,u. f ,..^ . r 1t ,, . „ ^ ^ ^ ^ 

ffiSgnsipn wherein the daily retase of a n,.,«n i. u. „ r ..... fiM or ^ _ 
Phases. As none of the references teach, suggest or enable microspheres with these 
charactensncs./Wma/ocfe obviousness cannot be established. 

Moreover, the record is devoid of any specific motivation to make the claimed 
comb.na.ion of references. The Court of Appeals for the Federal Circuit has forcefully stated 
that an ^er must p ro vide a s^ Nation ^ ^ 
art in order to establish obviousness of the combination. 

"iCJase law makes clear that the best defense against the subtle but 

S£n^oX on of 4 **V ■*- d obvious,K8s 2** is 5™^ 

K ? mrcment f0 " »f the teaching or motivation to 

c^er^orartreferences. ... Combining prior art references without 

a- , " sug8es,lon - "^Wng. » motivation simply takes the 

£SS££T' 33 2 "'^ f ° rpieCing *« »*r art todefea, 

patentabOity-the essence of hmdsight. ... IBvidence of * JL^i m 
or rr.ot.vat.on to ,-omnir.e! n.nst he de.r ,i n , , ! I u T' 

statements regardmg the teaching of multiple reference's, standing aTon7an7 
^ ^ 7 M * refe «^y-reference, Iimitation^ZruZn 
analysis fiuls to demonstrate how the [cited] references teach or sZesTtheir 

M^r^ * 6 C,aimed • ■ • » inclusion of 

impnaSsaadeS ' ' 50USPQ2< " 614 . I6 ".l«8(F«l.ar.l 9 99), 

No dear, particular suggestion or motivation in the prior art to make the specific 
combination of an anjigffl with individual microspheres having the saedfic claimed triphasic 
release profile has been provided by the Examiner. Only Eldridge suggests the desirability of 
polyphasic release of an antigen, but Eldridge teaches that tins is accomplished by mixing 
microspheres having different release profiles outside the scope of Applicants' Cairns 
Eldridge's suggestion of a different way to accomplish polyphasic release does not provide 
motivation for making A p pIicanK . mdividuaI ^ ^ ^ 

profile. In the absence of such specific suggestions in the prior art, a rejection identifying 
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Mvidua, elements of the claimed combination is based merely on hindsigh, ^ Ughl of 
Applicants' disclosure. 

Accordingly, withdrawal of fte rejection js respectfll|y requeae<L 
The "i«" i "'<'verS ! u,de ra e. a L > E.dridge«a I .^,» a ,. aildWMgrt , 1 

viewof Wang e, al., J. Con.rol.ed Release 17:23-32 (.99!) CWang'> The rejection 

respectfully traversed. 



I is 



Ctons 5-7 depend, diracUy or indirecfly, fiom Claim 1 and redte a composition «rurmer 
oompnstng an adjuvant" Wang was cited by the Examiner for the position tha, i, was too™ 
m*e art of vaccination to combine adjuvants win, antigens for release from microspheres 
OfficeActionS/lW.pagea.firstparagraph. Tne microspheres of Claim 1 nave been 

profUe meeting App«cants' Cain, .imitations fta. wou.d remedy ma, deficiency in the primary 
re erences. T*e Examiner no,ed as muc h in me Office Action, siting tha, "Wang is not dirL 
to tnphasic release pattern" (page 6, first paragraph). 

Wang used Carbopo. 95. in an attempt to enhance protein .oading because Carbopo, can 

employed a variation on [Ogawa's, approaci ^ Carbopo] ^ ^ 

^^^pWIemphasisadded]). Wang's incorporation of Carbopo, produced 
mtcrospheres that "showed a high burst effect of „(-.,, ■ 

.... " "iH«neciotw-50/i of the incorporated protein and gave 

high continuous release such mat 65-75% of me protein was re.eased within the firs. 25 days (p 
28, Figure 4 and second column, second paragraph). Wang not* that Carbopo. may be acting 
- . wetting agent or may promote the osmotic uptake of water into the microsphere's pore 
structure resulting in a large burs, effect'' (page 29, second column). 

Wang's formulation thus produced microspheres having continuous rather than triphasic 
release of protein. An attempt to use a (water-in^D-in-water emulsion with Carbopol produced 
m ^spheres witi, an even greater initia, burs. («,%; see Figure 5 and p. 29 , second column). 
Notonlydid Carbopol make the initia. burs, .arger than recited in Appiicants' claims, itcauid 
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*. continued release of BSA from the microspheres so that no second slow re.ease phase 
where, the daily release of antigen is lower than i„ me ft* or third antigen burs, phases 
occurred. In fact, there was no third antigen burst phase at all. 

Thus, the cited referees do „„, ^ or sugges , m ^ ^ ^ 
was no specific motivation in the art to modify or combine the references to produce a 
composttion comprising an adjuvant and microspheres having the claimed release profile and no 
reasonable expectation of success in doing so based on the teachings of Wang, Wacfe 
obviousness has no. been eaablished. The Examiner is therefore respectfully requested to 
withdraw this rejection. 



and 



The rejection over Sam ,ers e, al., Eldridge et al, Jeffery et ,L, W , og e, ,1 
Newman Claim 8 was rejected under » .03 over me combination of Sanders, Eldrilge 

n>Z'Z ^ " *" ° f NeWma " et ^ ReseaKh "" d Human «"»*— «=««"« 
(1 992) ( •Newman"). The rejection is respectfully traversed. 

Calm 8 depends from Claim 5, and ultimately therefore from Claim 1. Claim 8 recites a 
composition "wherein the adjuvant b Qs21 ... Newman „ ^ ^ for to 

is non-toxic and augments both antibody responses and cell-mediated immunity." Office 
Action 6/23/98, page 15. 

•n^rejeotionisttav^ontwoground, Firs, microspheres comprising an antigen and 
having the claimed triphasic release profile are no, obvious, as set forth above, and therefore a 
composition comprising such microspheres and QS-21 cannot be obvious. Second, none of the 

Federa. Circuit precedent. Newman does no, mention microspheres; none of the Preferences 

mentions QS-21. 

Thus, the cited references do no. teach or suggest all the claim elements, there was no 
motivation in the art to modify or combine the references to produce a composition comprising 
QS-2 1 and nucrospheres having the claimed release profile, and there was no reasonable 
expecauonofsuccessindoingso. Mpri^u obviousness has no. been eaablishcd the 
Examiner is therefore respectfully requested to withdraw this rejection. 
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ofBioactiveA^L -Po^ n7 ""^^^^C^,,*.,. 

^ivauuve Agents, PoIjgxisricDeliverv Svstem^- p rrt «^- 

a-w Society, Wa^^^f^f^^ 

. 1 < Hoy ). The rejection ls respectfully traversed 

p-oMppHcJ^^^^ 

TOe Examiner is respectfully to ^ 

Ih« lection ov, r FI„ y «al. Md Imm „ nizatio „ Practices Adv 
Recon.n.enda.ion, n. Examiner reject a*. 5-7 under 35 U S C , 

lACrecommenfctions",. The rejection is respectfuUy Versed. " 
Floy does no, teach or suggest any antigen, or combining an amfcen with mi„ „ 
- acW * microsphere, IAC .commendations do no, teach or 31 use 

rosphere, And there was no reasonable expectation that individual microspheres could 
release antigen with the triphasic release „ mfi i, A f ( u , • , 

/• • u • Please profile of the claimed composition. Therefore vrimn 

facie obviousness has not been established. Withdrawal of the ~ , • 

witnorawal of the rejection is respectfully requested. 
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The rejection over Floy et al„ Immunization Practices Advisory Committee 
Recommendations and Newman et al. The Examiner rejected Claim 8 under 35 U.S.C. § 103 
over Floy in view of the IAC recommendations, and further in view of Newman. The rejection is 
respectfully traversed. As discussed above, Newman is cited solely for its disclosure of the QS21 
adjuvant. Neither Floy nor the IAC recommendations nor Newman suggest combining 
microspheres with antigens, nor do the references suggest microspheres having the claimed 
release profiles. As there is no motivation in the art to combine the references and no reasonable 
expectation of success in doing so,prima facie obviousness has not been established. 
Withdrawal of the rejection is respectfully requested. 

Conclusion 

Applicants respectfully submit that the application is now in condition for allowance. 
Accordingly, a notice of allowance is requested. If the Examiner has any questions regarding this 
submission, the Examiner is requested to contact the undersigned at (640) 849-4908. 



Date: August 7, 2000 Respectfully submitted, 

Skjerven, MorriU, MacPherson, LLP ^ 

25 Metro Drive, Suite 700 Emi / M> Halid 

San Jose, C A 95 11 0 R eff n« 5olw 
Telephone: (408) 487-1296 8 * N °" 38 ' 9 ° 3 

Facsimile: (408) 453-7979 

648403 vl 
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